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DETAILED ACTION 

1 . The amendments to the claims, filed 19 October 2006, have been entered. 

Claim Rejections -35 USC §102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 3, 5-7 and 9 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Higashi (US 6,342,444). 

4. Regarding claims 3 and 6, Higashi discloses in Fig 1G a wiring structure of a 
semiconductor device, comprising: a first insulating film (1) having plural grooves (one 
shown of a trench pattern, item 4, col 1 In 46 and col 4 In 13) formed therein, which has 
an interface (upper surface of item 1) in the horizontal direction between the adjoining 
grooves; plural wiring films (one shown, item 6) formed in the grooves of the first 
insulating film to protrude above the interface; plural barrier films (one shown, item 5, 
formed on bottoms of the wiring films, and formed on side faces of the wiring films to a 
height exceeding the interface; plural cap films (one shown, item 9, made of TiN) 
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formed at least on upper faces of the wiring films, and which are each separated by the 
grooves, wherein the cap films are formed on parts protruding above the interface and 
are separated from each other by the interface, and wherein the cap films are formed 
only on uppermost faces of the wiring films and the barrier films. 
5. Regarding claims 5, 7 and 9, Higashi discloses in column 4 lines 47-52 the 
structure of claim 3 wherein the cap films may be made of TaN, W, or WN. 



Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hagashi 
and Yu (US 6,958,291 ). Hagashi discloses the structure of claim 3, but does not specify 
that the cap films are an insulating film containing Si x C y as a principal composition. 
Instead Hagashi specifies conductive cap films such as TiN or WN. 

Yu teaches that a cap film may be insulating or conductive, and that an insulating 
cap film may comprise SiC (col 5 In 29) as a principal composition. It would have been 
obvious to one of ordinary skill in the art to combine the teachings of Yu and Hagashi. 
One of ordinary skill in the art would have been motivated to look to analogous art 
teaching alternative suitable or useful passivation or cap films, art recognized suitability 
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for an intended purpose has been recognized to be motivation to combine. 
2144.07. 

8. Claims 12-15 and 33 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lim and Hagashi. 

9. Regarding claim 12, Lim discloses in Fig 14 a wiring structure of a semiconductor 
device, comprising: a first insulating film (72) having plural grooves (Fig 11, one shown 
in a hillock) formed therein, which has an interface (top surface of 72 around hillock) in 
the horizontal direction between the adjoining grooves; plural wiring films (84) formed in 
the grooves of the first insulating film to protrude above the interface; plural barrier films 
(56, 80), formed on bottoms of the wiring films, and formed on side faces of the wiring 
films to a height exceeding the interface, wherein the first insulating film has plural 
protrusions (hillock shown) protruding from the interface, and the grooves are formed jn 
the protrusions, wherein the upper faces of the wiring films and the barrier films are 
substantially coincident with upper ends of the grooves. Lim fails to specify that the 
wiring structure includes plural cap films formed at least on upper faces of the wiring 
films, which are separated by the grooves and have substantially the same shape as 
uppermost faces of the protrusions. 

Hagashi teaches that a cap film may be selectively formed only on wiring in order 
to reduce the capacitance (col 3 In 8-18) and wiring resistance. It would have been 
obvious to one of ordinary skill in the art at the time of the invention to use the teachings 
of Hagashi on the device of Lim to reduce the capacitance and wiring resistance. The 
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resulting structure of Lim with a selective cap layer on the wiring meets the limitation 
wherein cap films are formed on upper faces of the wiring films and have substantially 
the shape as uppermost faces of the protrusions. 

The claim language "wherein the protrusions are formed through etching the first 
insulating film, using the cap films as a mask" describes a product by process. See 
MPEP 2113. "[E]ven though product-by-process claims are limited by and defined by 
the process, determination of patentability is based on the product itself. The 
patentability of a product does not depend on its method of production. If the product in 
the product-by-process claim is the same as or obvious from a product of the prior art, 
the claim is unpatentable even though the prior product was made by a different 
process." In re Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985) 

10. Regarding claims 13-15 and 33, Higashi discloses in column 4 lines 47-52 the 
structure of claim 12 wherein the cap films may be made of TaN, TiN, or WN. 

11. Claims 16, 28-32 and 34 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hagashi and Lim and further in view of Yu. 

12. Regarding claim 16, Hagashi and Lim disclose the structure of claim 12, but do 
not specify that the cap films are an insulating film containing Si x C y as a principal 
composition. 

Yu teaches that a cap film may be insulating or conductive, and that an insulating 
cap film may comprise SiC (col 5 In 29) as a principal composition. It would have been 
obvious to one of ordinary skill in the art to combine the teachings of Yu and Hagashi. 
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One of ordinary skill in the art would have been motivated to look to analogous art 
teaching alternative suitable or useful passivation or cap films, art recognized suitability 
for an intended purpose has been recognized to be motivation to combine. MPEP 
2144.07. 

13. Regarding claims 28 and 32, Lim discloses in Fig 14 a wiring structure of a 
semiconductor device, comprising: a first insulating film (72) having plural protrusions 
(one hillock shown) in which grooves are formed (Fig 1 1 , one shown in a hillock), and 
which has an interface (top surface of 72 around hillock) in the horizontal direction 
between the adjoining protrusions; plural wiring films (84) embedded in the grooves on 
barrier films (56, 80). Lim fails to specify that the wiring structure includes plural first cap 
films formed on upper faces of the protrusions with substantially the same shape as 
uppermost faces of the protrusions, and second cap films formed on the first cap films 
and the first insulating film. 

Hagashi teaches that a cap film may be selectively formed only on wiring in order 
to reduce the capacitance (col 3 In 8-18) and wiring resistance. It would have been 
obvious to one of ordinary skill in the art at the time of the invention to use the teachings 
of Hagashi on the device of Lim to reduce the capacitance and wiring resistance. The 
resulting structure of Lim with a selective cap layer on the wiring meets the limitation 
wherein first cap films are formed on upper faces of the wiring films and have 
substantially the shape as uppermost faces of the protrusions. 

Yu teaches that a second insulating cap film may be formed over a first 
selectively formed conductive film (col 5 In 33-36), and that the insulating cap film may 
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comprise SiC (col 5 In 29) as a principal composition in order to passivate the structure 
(col 5 In 25). It would have been obvious to one of ordinary skill in the art to use the 
teachings of Yu on the structure of Lim and Hagashi in order to passivate the wiring 
structure. 

The claim language "wherein the protrusions are formed through etching the first 
insulating film, using the cap films as a mask" describes a product by process. See 
MPEP 21 13. "[E]ven though product-by-process claims are limited by and defined by 
the process, determination of patentability is based on the product itself. The 
patentability of a product does not depend on its method of production. If the product in 
the product-by-process claim is the same as or obvious from a product of the prior art, 
the claim is unpatentable even though the prior product was made by a different 
process." In re Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985) 

14. Regarding claims 29-31 and 34, Higashi discloses in column 4 lines 47-52 the 
structure of claim 12 wherein the conductive cap films may be made of TaN, TiN, or 
WN. 

Double Patenting 

15. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
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F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) or 1 .321 (d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

16. Claims 3 is rejected on the ground of nonstatutory obviousness-type double 
patenting as being unpatentable over claims 1 of U.S. Patent No. 6,969,91 1. Although 
the conflicting claims are not identical, they are not patentably distinct from each other 
because claim 1 of the '911 patent recites a first insulating film having plural grooves, 
plural wiring films protruding from the insulating film, plural barrier films formed on 
bottoms of the wiring and also protruding from the insulating film, and plural first metal 
cap films formed on upper (top) faces of the wiring films. 



Response to Arguments 

17. Applicant's arguments with respect to claims 1-16 and 26-32 have been 
considered but are moot in view of the new ground(s) of rejection. 



Conclusion 

18. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a), 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John C. Ingham whose telephone number is (571) 272- 
8793. The examiner can normally be reached on M-F, 8am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571) 272-1705. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



John C Ingham 
Examiner 
Art Unit 2814 
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